Immunohistochemical localization of tissue plasminogen activator in vascular endothelium of stroke-prone regions of the rat brain.
Tissue plasminogen activator (tPA), a major regulator of fibrinolysis, is present in cerebrovascular endothelium. We have suggested that local regulation of tPA synthesis and release in brain microcirculation could be important determinants of the degree of damage after cerebral ischemia. In this study, the normal distribution of tPA antigen was determined in several stroke-prone regions in the rat brain often used to study the pathophysiological consequences of cerebral ischemia. Immunohistochemistry and Western blot analysis were performed using an antibody that detects free tPA antigen and tPA complexed to its rapid inhibitor, plasminogen activator inhibitor-1 (PAI-1). Staining for von Willebrand factor, a brain endothelial cell marker, served as a positive control. Relative to von Willebrand factor, 8.6, 13, 11.4, and 20.4% of vessels in the parietal cortex, frontal cortex, striatum, and hippocampus, respectively, were tPA-positive. The majority of tPA-positive vessels (58-75%) were classified as precapillary arterioles and postcapillary venules (7-20 microm), whereas capillaries (4-7 microm) and small arterioles and venules (20-40 microm) accounted for 11 to 22% and 11 to 19%, respectively, of tPA-positive vessels. Western blot analysis of brain microvascular proteins confirmed the presence of free tPA (67 kDa) and a stronger band representing tPA-PAI-1 complexes. The tPA-containing cerebrovascular endothelium is distributed mainly in smaller vessels. In addition to the free pool of tPA, a large portion of tPA is complexed to PAI-1 and is therefore functionally inactive. The size of the free tPA cerebrovascular pool may be regulated by PAI-1, which in turn could suppress fibrinolysis in the cerebral microcirculation.